Anomalies in cell wall turnover associated with the growth temperature of Bacillus subtilis.
Cell wall turnover appeared to be anomalously fast in Bacillus subtilis when the cells were grown at temperatures below 29 degrees C. Turnover rates k(generation-1), of exponential cultures at 25 degrees were approximately double those of cells grown at 37 degrees C. When autolysin levels were assayed in cell walls, it was found that the enzyme activities were constant between 25 degrees C and 40 degrees C, suggesting that there was no greater synthesis of autolysin at the lower temperature. Analyses of walls for individual components, extent of aminosugar substitution and extent of crosslinking, did not reveal significant differences between samples obtained from 25 degrees C or 37 degrees C cultures. The N-acetylmuramoyl-L-alanine amidase was stable over the temperature range studied. Lysis of cells, induced by carbonylcyanide-m-chlorophenylhydrazone, occurred at a faster rate for cells obtained at 25 degrees C than for cells obtained at 37 degrees C. In addition, the lysis of cells by hen egg white lysozyme was slightly faster when the cells were obtained from 25 degrees C cultures than from 37 degrees C cultures. It is possible the autolysin(s) responsible for cell wall turnover are cold-activated.